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CLAIMS 



(57) [Claim(s)] 

[Claim 1] The system-interconnection inverter which is characterized by providing the following and which 
makes generated output of a cell DC power supply, links with commercial electric power system, and 
supplies power to a load A phase shift means to shift the output current phase of the aforementioned 
system-interconnection inverter for every predetermined time A means to supervise the voltage phase 
change of the aforementioned commercial electric power system synchronizing with the timing of the 
phase shift of the aforementioned phase shift means The switch with which this voltage phase change 
breaks link with the aforementioned commercial electric power system for predetermined level 1 time or 
when it exceeds two or more times 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention changes generated output, such as a solar battery, into an alternating 
current, and relates to the individual-operation arrester of the system-interconnection inverter which 
prevents generating of individual operation at the timie of the power failure of commercial electric power 
system about the system-interconnection inverter which links with commercial electric power system and 
is supplied to a load. 
[0002] 

[Description of the Prior Art] the example of composition of the system-interconnection inverter of the 
former [ dra wing 3 ] — it is — drawin g 3 — setting — 1 — for a voltage relay and 4, as for a switch and 6, 
a frequency relay and 5 are [ a solar battery and 2 / a power converter and 3 / commercial electric power 
system and 7 ] loads Usually, the direct current power generated by the solar battery 1 is changed into an 
alternating current by the power converter 2, links with the commercial electric power system 6, and is 
supplied to a load 7. Since the ac output is connected to the very low commercial electric power system of 
an impedance, generally a current control system is adopted and a power converter 2 operates as the so- 
called current source. That is, the generated output of a solar battery 1 is changed into ac power by 
controlling directly the amplitude of the alternating current of a power converter 2 according to the 
generated output of a solar battery 1 . 

[0003] Moreover, what of a high power-factor has a few reactive component is desired, and the alternating 
current which a power converter 2 outputs is controlled to usually output the sinusoidal current which was 
in agreement with the voltage phase of the commercial electric power system 6. 

[0004] By the way, when it is necessary to open the switch of a power failure section high order wide, and 
to make the power failure section into non-voltage when performing a work power failure in the commercial 
electric power system 6 for maintenance, check, etc. and a system-interconnection inverter like drawing 3 
is installed in the power failure section, it is necessary to suspend a power converter 2 simultaneously with 
a power failure, to open a switch 5 wide, and to carry out the parallel off of the system-interconnection 
inverter from commercial electric power system. A power converter 2 should not stop but a switch 5 
should open wide, and when there is nothing, voltage is impressed to the power failure section by the 
system-interconnection inverter, and it will be in a very dangerous state by it. 

[0005] Now, what is necessary is just to supervise the voltage and frequency (for it to be called the 
system voltage and the system frequency below) of the commercial electric power system 6 with the 
voltage relay 3 and the frequency relay 4 generally, in order to detect the power failure of commercial 
electric power system and to carry out the parallel off of the system-interconnection inverter. For 
example, if the voltage relay 3 is set as **10% of nominal value of system voltage and the frequency relay 
is set as **1% of nominal value of system frequency, system voltage or system frequency can deviate from 
this range by power failure, and a power failure can be detected. 

[0006] However, although it is very rare, at the time of the power failure of the commercial electric power 
system 6, the system-interconnection inverter output to which the output power of a power converter 2 
and the power consumption of a load 7 should originally have failed for power if the active component and 
the reactive component have balanced may not change most, but voltage and frequency may charge a load 
7 over a long time, and the so-called individual operation occurs. In this case, if the active component has 
balanced at the time of a power failure, the output voltage of a power converter 2 will hardly change, and if 
the reactive component has balanced, an output frequency will hardly change. Therefore, if both have 
balanced, a power failure is undetectable even if it carries out with any of a voltage relay 3 and a frequency 
relay 4. 

[0007] In the former, although the method (JP, 63-50941 ,B) of supervising the higher-harmonic voltage 



contained in system voltage, the method (JP.3-242979.A) of supervising periodic change of system 
frequency, etc. were devised in order to solve this, when making the individual-operation prevention effect 
good, the trouble of being easy to generate a regular malfunction was not avoided. 

[0008] The purpose of this invention is to offer the individual-operation arrester which cancels the above 
troubles, detects the power failure of commercial electric power system certainly, and is made to carry out 
the parallel off of the system-interconnection inverter, and does not almost have generating of a regular 
malfunction. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, by this invention, a phase 
shift means to shift the output current phase of a system-interconnection inverter for every 
predetermined time, and a means to supervise the voltage phase change of the aforementioned commercial 
electric power system synchronizing with the timing of the aforementioned phase shift were established, 
and when this voltage phase change exceeded predetermined level, it was made to carry out the parallel off 
of the system-interconnection inverter from the aforementioned commercial electric power system. 
[0010] 

[Function] According to the individual-operation arrester by this invention constituted as mentioned above, 
although the output current phase of a system-interconnection inverter is always shifted for every 
predetermined time, commercial electric power system does not affect the phase of system voltage at all, 
even if the impedance shifts the output current phase of a system-interconnection inverter extremely at 
the time of normal for a low reason. However, if a power failure occurs, since the voltage phase change 
according to the shift of a current phase will arise with the impedance of a load, if this is supervised, 
generating of a power failure is certainly detectable. 

[001 1] Moreover, since the surveillance of a voltage phase change is performed synchronizing with the 
timing of a phase shift and the mask of the other period is carried out, the voltage phase change by other 
causes is detected, and a malfunction hardly occurs. If it is made to detect it as a power failure only when 
multiple-times continuation is carried out and this voltage phase change is furthermore detected, 
generating of a malfunction can be made for there to be nothing as a matter of fact 
[0012] 

[Example] Drawing in which drawing 1 showed one example of this invention, and drawing 2 are drawings 
having shown the operation, and it explains with a view below, drawing 1 — setting — 11 in a power 
converter 2 — a sine wave generator and 12 — a counting-down circuit and 13 — as for a clock and 14, a 
timer and 15 are a phase change detector and 16 of others is the same as that of the conventional 
example at PLL (phase synchronous loop) 

[0013] Always, during the count of a timer 14, by PLL16, as for the counting-down circuit 12, the 
frequency and the phase of the output current of a power converter 2 are carrying out dividing of the clock 
13 so that it may be in agreement with system frequency, and the mask of the phase change detector 15 is 
carried out in the meantime so that it may not operate. The mask of the phase change detector 15 is 
canceled and it becomes detectable at the same time the division ratio of a counting-down circuit 12 will 
change and the output current phase of a power converter will shift, if a timer 14 counts up every about 2 
seconds. 

[0014] For example, the division ratio of the regular counting-down circuit 12 is set to 10, and, as for 9, 
then the maximum of a phase shift, about 36 degrees (60Hz o'clock) are obtained by the lead in the division 
ratio between 1 cycles in accordance with the zero cross of system voltage with count-up of a timer 14. 
However, at the time of normal, as for change of the output current phase of a power converter 2, for a 
low reason, the impedance does not affect a system voltage phase at all like dr awing 2 .b extremely as the 
above-mentioned [ the commercial electric power system 6 ] (T2=T1), and the phase change detector 15 
does not detect by this. 

[0015] However, supposing a power failure occurs and a balance state arises, with a load 7, it becomes an 
output voltage phase change as it is, and change of the output current phase of a power converter 2 
appears, as shown in drawing 2 .c, and can detect this with the phase change detector 15. In this case, 
what is necessary is to be able to find value deltaphi of a phase change in 2pi(T1-T2)/T1, and just to set 
the detection threshold as about 10 degrees. 

[0016] In addition, when loads 7 are a transformer, a rotating machine, etc., the big rush current may flow 
at the time of these injections, and the phase change which usually surpasses 10 degrees on system 
voltage also by the time may occur. However, the detectable periods of the phase change detector 15 are 
after [ 1 / only ] count-up of a timer 14 - a two-cycle grade, as shown in drawing 2 .d, and if it takes into 
consideration that count-up is every 2 seconds, it will be thought that it is very rare for such injection 
timing and detection timing to be in agreement, and there is almost no generating of a malfunction. 



Moreover, a malfunction can be made for there to be nothing as a matter of fact instead of detection of a 
power failure being somewhat overdue if it is made to detect it as a power failure only when the phase 
change detector 1 5 detects a phase change continuously twice or more every 2 seconds. 
[0017] 

[Effect of the Invention] Since the power failure was detected as mentioned above by supervising the 
voltage phase change which always shifts the output current phase of a system-interconnection inverter 
for every predetermined time, and is produced by this at the time of a power failure according to this 
invention, it is effective in the ability to prevent certainly without malfunction the individual operation 
generated at the time of a balance power failure. 
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